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SUMMARRY Moisturizers combine occlusives and humectants to 
enhance the water-holding capacity of the skin. Further diversity in 
moisturizer formulation is created through the addition of special 
ingredients, designed to enhance the functions of the skin. These 
agents mimic natural ingredients. Application of moisturizers can serve 
as important adjunctive therapy for patients with various dermatologic 
disorders.
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INTRODUCTION
 Moisturizers are externally applied compounds 
comprising multiple components, including oc-
clusive ingredients and humectants (1). They are 
used to replace natural skin oils, to cover tiny fis-
sures in the skin, and to provide a soothing pro-
tective film. Thereby they lower evaporation of the 
skin’s moisture, maintain hydration, and improve 
the appearance and tactile properties of dry and 
aging skin (2,3).  
 The terms emolient, moisturizer, and lumbri-
cant are used interchangeably but have a more 
precise meaning (1).  Emoliency refers to the 
ability of a product to fill in the crevices between 
the desquamating corneocytes (1). Moisturiz-
ing refers to the net decrease in transepidermal 
water loss (TEWL) after product application (1). 
Lubrication refers to the ability of the product to 
increase skin smoothness (1).  All three qualities 
can be achieved through the substance known as 
emollient. Therefore, substances with emollient 
properties can moisturize the skin and improve 
lubricity (1).
SKIN BARRIER 
 Skin barrier is understood as the barrier func-
tion of the stratum corneum and is termed the 
“bricks and mortar” model.  This model gives the 
stratum corneum the role of an active membrane 
(2,4).  Bricks are corneocytes and mortar are inter-
cellular lipids. These lipids are sphingolipids, free 
sterols and free fatty acids (5). Their major lipids 
by weight found in the stratum corneum are ce-
ramides and possess most of the long-chain fatty 
acids and linoleic acids in the skin (1,5).  The stra-
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tum corneum should have a 20% to 35% water 
content and lipids prevent excessive water loss 
(1,6) 
 Water originates from the deeper epidermal 
layers and moves upward to hydrate cells in the 
stratum corneum, eventually being lost to evapora-
tion. Water is lost by both sweating and TEWL. Dry 
skin is noted when the water content is less than 
10%, and there is loss of continuity of the stratum 
corneum (2,7).  However, studies have shown that 
skin attempts to heal itself as increased TEWL of 
only 1% can stimulate lipid synthesis (8).
 Moreover, natural moisturizing factor (NMF), a 
natural mixture of amino acids, lactates, urea and 
electrolytes, helps the stratum corneum retain the 
water.  
 Loss of both epidermal lipids and water content 
leads to xerosis. 
 Furthermore, the skin is protected by a variety 
of antioxidants that provide protection against oxi-
dative stress and free radicals (9). These include 
enzymatic antioxidants such as glutathione per-
oxidase, superoxide dismutase, catalases and 
nonenzymatic low-molecular weight antioxidants 
such as vitamin E isoforms, vitamin C, glutathione 
(GSH), uric acid and ubiquinol (10,11). 
MOISTURIZERS
 Moisturizers are formulations that mimic the 
role of skin lipids with the effect on TEWL and on 
the increase of water content in order to regain 
and maintain an intact skin barrier. That is pos-
sible as they are comprised of occlusive ingredi-
ents, humectants, emollient substances, and ad-
ditionally, of special ingredients that are added in 
order to enhance their therapeutic potentials. 
 Occlussive function of moisturizers is charac-
terized by physical block of TEWL in the stratum 
corneum (6,12). Consequently, water percolates 
up from the viable epidermis without loss (3). It 
is important to emphasize that the complete oc-
clusive dressings, that are impermeable to water, 
do not initiate lipid synthesis because of reduction 
of the TEWL to zero.  On the contrary, the use of a 
semi-permeable dressing can help restore barrier 
function (1).  
 Occlusive moisturizing ingredients are divided 
in several categories (1-3,5,6,13):  
• hydrocarbon oils and waxes (petrolatum is the 
most efficacious; mineral oil is a frequently 
used ingredient but can reduce TEWL only by 
30%;  paraffin; squalene)
• vegetable and animal oil (cocoa butter; lanolin 
is rarely used because of its expense, charac-
teristic odour, and possibility of allergic con-
tact dermatitis)
• fatty acids (lanolin acids and stearic acid) 
• fatty alcohol (lanolin alcohol, cetyl alcohol) 
• polyhydric alcohol (propylene glycol) 
• wax esters (lanolin, beeswax, stearyl stea-
rate) 
• vegetable waxes (carnauba, candelilla) 
• phospholipids (lecithin) 
• sterols (cholesterol) 
• silicones (dimethicone, cyclomethicone) are 
hypoallergenic, noncomedonic, without strong 
odour, used in many of oil-free moisturizers. 
 Natural ceramides themselves, or their synthe-
ses, because of physiological role of water-hold-
ing, are at present too expensive to be commer-
cially available. Several pseudo-ceramides have 
been synthesized and clinically shown to be effec-
tive in preventing and improving dry skin (14).
 Moisturizers exhibit their humectant function 
by attraction of water from viable skin layers and 
therefore theoretically improve hydration of the 
stratum corneum. The water that is drawn to the 
skin is trans-epidermal water, and not an atmo-
spheric water (1,2,6). Therefore, remoisturization 
occurs from the inside out, rather than from the 
outside in (1,2).  Furthermore, the topical applica-
tion of water in the form of mists or sprays is inef-
fective, unless an occlusive agent is immediately 
applied to trap the water on the skin surface (1). 
Moisturizes that would contain only humectants, 
actually would increase TEWL when applied to 
skin possessing a defective barrier and further 
evaporation would actually exacerbate dryness 
(1,2,6).  Therefore, a good moisturizer formulation 
with occlusive and humectant ingredients rehy-
drate the skin optimally, and keep TEWL and lipid 
production in balance (1,6).
 Synthetic humectants in moisturizers are glyc-
erine, sorbitol, urea, sodium lactate, propylene 
glycol, pyrrolidone carboxyl acid (PCA), gelatine, 
hyaluronic acid, vitamins and proteins, alpha hy-
droxyl acids (AHAs) such as lactic acid (1,2,6). 
High concentrations of prolylen glycol and urea, 
and pure solutions of glycerine are ineffective, 
while propylene glycol itself can be irritating (2,7). 
Although amino acids belong to NMF, pure mix-
tures of amino acids are useless in moisturizer 
products (2,7).  In addition to their humectant prop-
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erties, urea and lactic acid are keratolytics.  Urea 
is a humectant in lower concentrations (10%), but 
in higher concentrations (20-30%) it is a mild kera-
tolytic agent as it disrupts hydrogen bonds or epi-
dermal proteins (2).  
 Emollient substances of moisturizers smooth 
skin by filling spaces between skin flakes, improve 
the lubricity, and restore epidermal lipids (1-3,6). 
On mouse model it has been shown that applied 
lipids can permeate to granular layer where they 
become part of lamellar granule membranes and 
are then extruded into the intercellular space to 
form the intercellular lamellae (15). These find-
ings, however, have to be confirmed with addition-
al animal and human models.
 Emollient ingredients are alcohols such as oc-
tyl dodecanol, hexyl decanol, oleyl alcohol, and 
alcohol esters such as oleyl oleate, octyl stearate, 
PEG-7 glyceryl cocoate, coco caprylate/caprate, 
myristyl myristate, cetearyl isononanoate, iso-
propyl myristate.  Alcohols represent one of the 
most commonly used classes of emollients with 
excellent skin smoothing and moisturizing quali-
ties without drying effect (1).
 Emollients are divided according to greasiness 
and spreading characteristics into poor spread-
ing/greasy emollients, medium spreading/creamy 
emollients and easy spreading/nongreasy emol-
lients (1).  The aesthetic properties of a moistur-
izer are adjusted by combinations of emollients 
with different spreading characteristics in order to 
balance the greasiness and long-lasting efficacy 
of smoothness of the skin.
 Therefore, the moisturizers repair the skin bar-
rier, reduce TEWL, increase the water content, 
and restore the lipid barriers` ability to attract, hold 
and redistribute water.  
Additives to moisturizers
 Ingredients are added to moisturizers to en-
hance their therapeutic potential.  Some of these 
are sodium PCA, urea, AHAs, betahydroxy acids, 
combination hydroxyl acids, polyhydroxy acids, vi-
tamin A, C, E, panthenol, protein rejuvenators and 
niacinamide (1,3,5,6).  
 Sodium PCA duplicates the water-holding ca-
pacity of glycosaminoglycans in the dermis (1). It 
is a humectant, which draws water from the dermis 
and lower epidermis into the stratum corneum.  
 Urea, a component of the natural moisturizing 
factor discussed previously, is used because of 
ability to diffuse into the outer layers of the stratum 
corneum and disrupt hydrogen bonding, which ex-
poses the water-binding sites on the corneocytes, 
as well as promotion of desquamation. Moreover, 
it enhances the water-holding capacity of the stra-
tum corneum (1).
 AHAs are a group of organic carboxyl acids. 
There are three subcathegories of the AHAs: 
monocarboxyl acids (glycolic cid), dicarboxyl ac-
ids (malic acid) and tricarboxyl acids (citric acid) 
(1).  Sophisticated hydroxyl acid formulations are 
now combining the hydroxyl acids to create trihy-
droxy acids or triple fruit acid formulations (1).  
 AHAs, such as lactic acid or glycolic acid, im-
prove appearance of photodamaged skin (16). 
Glycolic acid increases corneocyte desquama-
tion (17). AHAs can promote cell proliferation and 
increase collagen synthesis in cell culture, can 
modulate stratum corneum barrier function and 
prevent skin irritation (18).  
 Salicylic acid is the only beta-hydroxy acid.  It 
reduces corneocyte adhesion (19). It enters the pi-
losebaceous unit and increases exfoliation on the 
oily areas of the face as well as decreases the oil 
production by the sebaceous gland.  Due to its ex-
foliating effects on the stratum corneum, salicylic 
acid is beneficial in aging skin (6).
 Combination hydroxyl acid formulations 
combine the AHAs and the BHA salicylic acid. 
These products are difficult to formulate optimally 
(1). However these formulations do not offer the 
maximum benefits of AHAs and BHA ingredients 
(1).
 Polyhydroxy acids, such as the most com-
monly used gluconolactone, are similar to AHAs. 
They are larger-molecular-weight hydroxyl acids 
that exfoliate only the skin surface.  Due to the 
decreased dermal penetration they theoretically 
cause less stinging, burning and irritation (1).
 Natural and synthetic vitamin A derivates, 
retinoids, are able to prevent, reverse and im-
prove facial wrinkles, lentigines, rougness, photo-
aging, wound healing, and striae distensae (1,6). 
They can act as humectants if the concentration 
is high enough (6).  As anti-aging substances they 
increase the thickness of the epidermis and de-
posite of new collagen within the dermis (6). Fur-
thermore, the retinoids are difficult to formulate 
because of their photoinstability.  Retinyl palmitate 
is the easiest to formulate topicaly and is often 
found in cosmetic creams but in the skin it has to 
be transformed to retinoic acid that is a biologically 
active form.  In high concentrations they act as hu-
mectants (6).
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 Vitamin C is an antioxidant.  In cell culture 
studies it leads to collagen production (20). Some 
studies claim that vitamin C is necessary for wound 
healing as it stabilizes the triple helical structure 
of collagen and that in the form of magnesium L-
ascorbyl-2-phosphate produces depigmentation 
(21,22).  Proper formulation of vitamin C is essen-
tial in order to achieve penetration into the skin be-
cause of inactivation of the molecule on exposure 
to light, moisture and oxygen. Oral ingestion is the 
best way to maintain vitamin C concentrations in 
the skin (23).  
 Vitamin E is a common additive, with limited 
data of the actual benefit to skin.  Due to its antiox-
idant and light absorbing capacities, it functions as 
a weak sun-screening agent.  It prevents oxidation 
of chemical components found within the bottle of 
the moisturizer (6).
 Panthenol has humectant properties, attracts 
and holds water, and stimulates proliferation of 
basal epidermal cells (1,6).
 Protein rejuvenators, collagen, keratin, and 
elastin claim to rejuvenate the skin by replenish-
ing its essential proteins. This is unlikely to occur 
since these proteins are too large to penetrate the 
dermis.  Protein additives may provide temporary 
relief of dry skin by filling irregularities in the stra-
tum corneum.  When they dry they shrink slightly, 
leaving a protein film that appears to smooth the 
skin and stretch out some of the fine wrinkles (2).
CONCLUSION
 Moisturizers are important in cases of xerosis 
and dermatitis treatment.  Moisturizers decrease 
inflammation in damaged and irritated skin as 
well as prevent irritant contact dermatitis.  As the 
population ages, the number of people suffering 
from dry skin will increase.  Simple moisturizers 
combine occlusives and humectants. Special in-
gredients are added to enhance their therapeutic 
potentials.  They mimic physiological mechanisms 
of the skin in order to preserve skin barrier, to en-
hance the water-holding capacity of the skin as 
well as to influence on the aesthetic properties of 
the skin. Further development of physiologically 
effective products for the prevention and treat-
ment of dry skin and its related skin conditions is 
necessary.  
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For nice hands – Nivea cream, year 1935.
(from the collection of Mr. Zlatko Puntijar)
